Hypothalamic-pituitary-adrenal axis function in the Zucker obese rat.
The development of many endocrine, metabolic, and behavioral abnormalities characteristic of genetically obese Zucker rats is dependent upon the presence of glucocorticoids, the secretion of which is regulated by a neuroendocrine cascade initiated by hypothalamic release of CRF. Recent reports have inferred alterations in central CRF tone as a putative factor contributing to dysregulation of the pituitary-adrenal axis and of metabolic processes in this phenotype. In the current study the hypothalamic CRF system in Zucker lean (FA/?) and obese (fa/fa) phenotypes was functionally evaluated. Neither the stalk median eminence content of CRF or arginine vasopressin (AVP) nor hypothalamic levels of CRF or AVP mRNA differed in the lean and obese phenotypes. No phenotypic differences were observed in either basal or stimulated CRF release from hypothalamic tissue obtained from lean and obese rats. Furthermore, in intact rats the magnitude of pituitary-adrenal responses to various stressors was also similar between phenotypes. However, secretion of CRF and AVP into the hypophysial-portal circulation of obese rats was, respectively, 73% and 35% lower than that of the lean rats. Adrenalectomy was associated with a 3-fold elevation of hypophysial-portal CRF levels in obese rats compared to intact controls. Corticosterone infusion was more effective in suppressing portal CRF levels in adrenalectomized obese compared to adrenalectomized lean rats. Finally, neither CRF receptor number and affinity nor the magnitude of pituitary-adrenal responses to rat CRF challenge (1 micrograms, iv) differed between Zucker phenotypes. These observations lead us to infer that rats of the obese phenotype exhibit reduced hypothalamic CRF tone due to dysregulation of the HPA axis at a site proximal to the hypophysiotropic CRF system that mediates glucocorticoid feedback regulation.